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in a „ unloaded condition. Obviously J a^T^^^^^ 
drive toe orbiting scroll member when the ™«V«» » ^fiK Action fluid su^ly from^rea 876. 
unloaded (no compression taking place) is oS ™**Z™ when it fa determined that a reduction in 

^rtl^Sir^O^i?^ 5 comprSc^ 

wbSi comprises a motor compressor Ml having a solenojd co = on mode ^^ b ^^ai™s 878 
valve 842 connected to discharge line JJ » ^ wm Z P^Tpoctets 870^872 in fluid communi- 
and a suction line 848 via fluid line 850 and bemg^uve wh* wtil ^ ^ 0 f<Wsor 864 which is at suction 
to selectively place a compressor unloading mechanism m ^ ^ effect rf valve 878 is thus seen as 

fluid communication with either the sucuoulme or discharge J"^. me gating length of the wraps as compression 
line via fluid line 852 Solenoid valve 842 is intended to be ■ begin until the respective pockets are closed off 

controlled by a control module 854 via line«55ui response l5 *J As me volunie of toe pockets 

to system conditions sensed by sensors 856. As thus far * 2e dosed off when ports 866. 868 are open to 

described, the system represents a schematic lUustration of J fc ^ man jf gtf. 868 were closed, the 

any of the embodiments described above, it being noted mat sion ratio of mc compressor is reduced. This then 

S olenoidvalve842co U ldbeatwowaysolenoidvalvemlieu or at , east re4uC e the level of over- 

ofmethreewaysolenoidvalveanangement*own.lnoraer ^ tf ad<utional capacity reduction is required 

to improve efficiency of the driving motor during^ced ^^L^ g*, g68 have been opened, the cyclic pulsed 
load operation, a motor control module 858 is also provided . *r conpte&SOI 864 may be initiated in the same 
which is connected to the compressor ^ <^ ™ J^f mannCT * described above. 

860 and to control module 854 via !>«**■ » "™= m ' u itis initially determined that the compressor is operat- 
plated that motor control module 85 ["f ****** 25 u U nder-compression mode or a point between 

response to a signal from control module 854 '^"^ j^at 1D 8«>^» O ver<ompr»sion mode, reducing the com- 
the compressor is being placed in an u^»dedope^ng "^oTra^otLeofXnly result in deaeased efficiency, 
condition, in response to this signal motor oonu^ol 1 moduk P^onra ^ ^ ^ 

will operate to vary one or more of the compressor motor ln< 7™ c " 864 wUl be initiated in the same manner 

re r e*eaff^o^ =te rstom«imizemotor jj^-tad - = ction^ ^ ^ 

effiaency under full load operation. * ^ Qn mctho d 0 f capacity modulation illustrated shows 

The above described compressor u ^^™°"?"£ « ^SX Sof , "ngle step provided by a single set of ports, 

are particularly well suited to provide a wide range of only ™ °<» £ an J& multiple steps by providing 

capacity modulation in a -^Sfn^fte S ISfi^^lSS^U *«^^ 

manner and to maximize the overall effiaency of the system muiup . j ti conditions. Also, me specific 

as compared to prior capacity moduUtion arrange^ ^vZV^^^t shown should be consid- 

However, under some operating conditions such as those 45 ™6 *™ £™* ™ ^ ^ ^ different arrange- 

encountered when condenser inlet pressure is at a reduced cTrLto Nation may be achieved via a 

level, it may be desirable to reduce the compressio. ratio erf ^^^^S^nmiZ of these known 

the compressor to avoid over-cornpres^n of the refrigerant ddayed su«,on ^coadu ^y ^ ^ ^ rf ^ 

at certain levels of system capacity redurtio* atonement showTlt should also be noted that the arrange- 

FIG. 46 illustrates a compressor 864 which incorporates so ^^Sg motor efficiency under reduced load 

both the advantages of a cyclical or pulsed unloading^ nwjwr JS^ reference to FIG. 45 may also 

described above with means for reducing the °°-V«™» betct^ted into the embodiment of FIG. 46. 

ratio of the compressor so as to thereby ™ ^ ^ ma t the preferred embodiments 

of the compressor to maximize effiaency under any oper- wniie woi calculated to provide the 

Compressor 864 includes a pair of ports 866. 868 in fWtdZm^ 
non-orbiting scroll member 32" which open into compres- 60 i seroU ^ype machine comprising: 

msssmsSsS •--asas--'-""*"" 
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a structure for supporting said first and second scroll 
members for relative orbital movement therebetween 
whereby said first and second spiral wraps define 
moving fluid pockets therebetween, 
a drive member for driving said first scroll ^member to 
effect said relative orbital movement between said first 
and second scroll members; 
said first and second scroll members being movable 
between a first normal operating relationship in which 
sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones 
of said moving fluid pockets and a second ^tionship 
wherein at least one of said sealing surfaces of said first 
and second scroll members are spaced apart to define a 
leakage path between said moving fluid pockets; and 
a force applying structure independent of said drive 
member and actuatable to apply a force to one of said 
scroll members to move said scroll member between 
said first relationship in which said scroll machine 
operates at substantially full capacity and said second 20 
relationship in which said scroll machine operates at 
substantially zero capacity while said drive member 
continues to operate whereby the capacity of said 
compressor is modulated. 

2 A scroll-type machine as set forth in claim 1 wherein 
said force applying structure is operated in a time pulsed 
manner to modulate the capacity of said compressor. 

3 A scroll-type machine as set forth in claim 2 wherein 
said force applying structure includes an actuator directly 
connected to the other of said first and second scrolls said 
actuator being operative to move said other of said first and 
second scrolls between said first and second operational 
relationships. 

4 A scroll-type machine as set forth in claim 3 wherein 
said actuator is a fluid operated piston and cylinder. 

5. A scroll-type machine as set forth in claim 3 wherein 
said actuator is a solenoid device. ^ , 

6 A scroll-type machine as set forth in claim 2 wherein 
said scroll-type machine includes a discharge flow path for 



25 



30 



14. A scroll-type machine as set form in claim 13 wherein 
said valve is a solenoid operated valve. 

15. A scroll-type machine as set forth in claim 13 wherein 
said valve is fluid pressure operated. 

16 A scroll-type machine as set forth in claim 12 wherein 
said force applying means includes a passage for venting 
said pressurized fluid from said chamber. 

17. A scroll-type machine as set forth in claim 16 wherein 
said pressurized fluid acts on said one of said first and 

second scrolls. . 

18 A scroll-type machine as set forth in ciaim 17 wherein 
said pressurized fluid operates to urge said one of said first 
and second scrolls into said first operating rdaUonship. 

19 A scroll-type machine as set forth in claim 17 wherein 
said pressurized fluid operates to urge said one of said first 
and second scrolls into said second operating relationship. 

20 A scroll-type machine as set forth in claim 16 wherein 
said pressurized fluid acts on the other of said first and 
second scroll members. _ , 

21. A scroll-type machine as set forth in claim 10 wherein 
said force acts in a radial direction. 

21 A scroll-type machine as set forth in claim 21 wherein 
said force operates to reduce the radius of relative orbital 
movement , . , . 

23. A scroll-type machine as set forth in claim 1 wherein 
said first scroll member rotates about a first axis and said 
second scroU member rotates about a second axis offset from 

said first axis. . 

24 A scroll-type machine as set forth in claim 1 wherein 
said second scroll member is non-rotatably axially movably 
supported on said fixed support structure. 

25. A scroll-type rnachine as set forth in claim 1 wherein 
said force applying structure includes an actuator directly 
connected to the other of said first and second scrolls said 
actuator being operative to move said other of said first and 
second scroll members between said first and second opera- 
tional relationships. „,u™„ 
26 A scroll-type machine as set forth in claim 1 wherein 
said force applying structure utilizes fluid from said moving 
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said scroll-type machine inciuaes a „ fi^ pockete to apply said force 

conducting compressed fluid from !^ 40 fi ^.TsooU-ry^ ^machine con 
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check valve located within said flow path to prevent reverse 
flow of said compressed fluid. 

7. A scroll-type rnachine as set forth in claim 3 wherein 
said actuator is electrically operated. 

8 A scroll-type machine as set forth in claim 1 further 
comprising a control module operatively connected to said 
force applying structure and at least one sensor, said control 
module being operative to actuate said force applying struc- 
ture in response to a signal from said sensor. 

9 A scroll-type machine as set forth in claim 1 wherein so 
said force applying structure includes a fluid pressure chan> 
ber operative to apply said force to said one of said first and 
second scroll members. , . Q . . 

10 A scroll-type niachine as set forth in claim 9 wherein 
said fluid pressure chamber operates to apply a force to 55 
move said one of said first and second scroll members. 

11. A scroll-type machine as set forth in claim 10 wherein 
said force acts in an axial direction. xtt ^ in 

12 A scroll-type machine as set forth in claim 11 wherein 
said force applying structure includes a passage for supply- 
ing a pressurized fluid from said compressor to said pressure 

* 13 ^scroll-type machine as set forth in claim 12 further 
including a valve for controlling flow through said passage, 
said valve being operative to vent said pressurized fluid from 65 
said pressure chamber to thereby enable said first and second 
scrolls to move between said first and second relationship. 
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27. A scroll-type machine comprising: 
a first scroll member having an end plate and a first spiral 

wrap extending therefrom; 
a second scroll member having an end plate and a second 
spiral wrap extending therefrom, said first and second 
scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 
a support structure for supporting said first and second 
scroll members for relative orbital movement therebe- 
tween whereby said first and second spiral wraps define 
moving fluid pockets therebetween; 
a drive shaft rotatably drivingly coupled to said first scroll 
member to effect said relative orbital movement 
between said first and second scroll members; 
a drive motor connected to said drive shaft; 
control means associated with said motor; 
said first and second scroll members being movable 
between a first normal operating relationship in which 
sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones 
of said moving fluid pockets and a second relationship 
wherein at least one of said sealing surfaces of said first 
and second scroll members are spaced apart to define a 
leakage path between said moving fluid pockets; and 
a force applying structure independent of said drive shaft 
and actuatable to apply a force to one of said scroll 
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firs, relationship in which said scroll machine operates ^JfJ^^ extends between said valve and 

at substantially full capacity and said second relation- valve said *|W^ y ^ pKSSUre ^ a ^d fluid 

ship in which said scroll machine operates at substan- sai<J valve mi a sup piy of pres- 

tiafly zero capacity while said drive shaft continues to 5 P»^s A substantiaU y disdiarge pressure, said valve 

route whereby the capacity of said compressor is opetative to selectively place said first passage a fluid 

modulated; coinmutucation with said second passage and said third 

^^Ts^^^rS^S ^AsooU-typemadune as setfeath in ^»<*"£ 
ST2itT«to "said second relationship to w ^chamber is defined in partby said second scroll member 
thereto imnrove the operating efficiency of said motor. and in part by a second member. . . 

said operating parameter is the running capacitance of said J«^!Smsiiiber ^ sai d first relationship, 
motor. 41 A scroll-type machine as set forth in claim 40 wherem 
30. A scroll-type machine comprising: • d u iatat My driven by said drive shaft, 
a first scroll member having a first end plate and a first 42. A scroll-type machine as set forth in claim 40 wherein 
spiral wrap provided thereon; ^ sa i<j second member is stationary. .«•«.• 
a second scroll member having a second end plate and a 43. A scroll-type machine as set forth fa claim 39 wherem 
^d spiral wrap provided thereon, said first and said xetM memb er includes a stop surface to limit a»al 
second scroll members being positioned for relative movement 0 f said second scroll member, 
orbital movement with said first and second spiral 44 A scroll-type machine as set forth in claim 33 wherem 
wraps interleaved with each other to define moving M said force g^g struc ture further includes a valve opera- 
fluid pockets; tive to control fluid flow through said first and second 
a drive shaft drivingly connected to said first scroll pas^ges^ ^ * ^ f * data 44 wherein 
a resource operative to rotatably drive said drive said chamber is defined in part by said second scroll member 
£aft to thereby effect relaU^ orW^ovemen, 30 anda J^-J^^ „ M forth h datal 45 herein 
between said first and second scroll members, and 46. Ascrou rype ™ nrovided in said second 
force applying structure independent of said drive shaft said first and second passages are provioeo in 
for effecting axial movement of one of said first and mer ff „ xt {flfth m claim 46 wherein 
second scroll members between .first relation** » ^^^Josed in said second member and 
which said first and second scroU members are in a » «M jaWen. ^^ao y po valve t0 a position in 
sealing relationship to thereby define moving fluid ^SdSber s placed fa fluid communication with 
pockeu whereby said scroll-type machine operates at ^^ s *^^ imidtlisie vi a said second passage 
substantially full capacity and a second ^labonsh^ , m ^J^^T^ said chamber is placed in 

S»^T-SaKWSt 4^^^fa-4 8 wherefa 

32. Ascroll-type machine as set forth n dim 30 wherem 51 Ascrou wt of said one of 

said force applying structure includes afluid pressure cham- said first passage is provioe 

ber and a first passage for placing said chamber fa cojnmu- ^| s ™ u _ as set forth in claim 51 wherein 

nieation with a source of pressurized fluid, said press^zed 50 Jf^jjgj^ said chamber fa fluid communica- 
fluid operating to exert a force on said one of first and s*d WJ**^, fluid „ urge said one scroU 

second scroll members to urge said one scroll member mto J^^*^ M relationship . 
one of said first and second relationships. m machine as set forth fa data 51 further 

SS-AscroU-typernacluiKasserformmclaimSJwherem r , J^^™ e extending between said cham- 
saidforeeapplSstroctur^ * £W£ TpTefs^a of said machine, and a valve 

"£tSS£ttEi2tX»~~ d^t/along^d second passage to control fiuid flow 
said force applying structure includes a valve for controlling th ^3" ^ ^ forth fa data 53 wherein 

flow of pressurized fluid from said chamber. "T^s is said first scroll member and said 

said pressurized fluid is at substantially discharge pressure. f wn ^» l »8 "™» 

^Tscroll-typc machine as set for* fa claim 3* where fa 65 houang ^^^f*^ forth fa claim 55 further 
said force from said pressurized fluid acts on said second J£*g^Z<*m sai d main bearing 



scroll member. 
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predetermined time period and to allow movement of 
kid one scroll member into said second relationship for 
a second rffedetermined period of time; and 
sensors for sensing operating conditions and providing a 
signal indicative thereof to a control module, said 
control module being operative to vary the capacity of 
said scroll machine by controlling the duration of said 
first and second redetermined time periods in accor- 
dance with said sensed conditions; 
said motor controller being operative to vary at least one 
operating parameter of said motor m response to a 
signal from said control module that said first and 
second scroll members are in said second relationship 
to thereby improve the operating efficiency of said 
motor during said second predetermined time periods. 
68 A scroll-type compressor comprising: 
a hermetic shell having a partition separating the interior 
thereof into a discharge chamber and a suction cham- 
ber; u . 
a suction line opening into said suction chamber; 
a discharge line opening out of said discharge chamber; 
a bearing housing supported within said shell; 
a first scroll member disposed within said suction cham- 
ber and having a first end plate and a first spiral wrap 
provided on said end plate, said first scroll member 
being supported on said bearing housing; 
a second scroll member disposed within said suction 
chamber and having a second end plate and a second 
spiral wrap provided thereon, said first and second 
wraps being interleaved so as to define moving fluid 
pockets therebetween which decrease in size as they 
move from a radially outer position to a radially inner 
position, said second scroll member being axially mov- 
ably secured to said bearing housing, said second scroll 
member including a central discharge port and an 
annular cavity surrounding said discharge port; 
a drive shaft drivingly coupled to said first scroll member; 
a flanged member secured to said partition and including 
a portion extending into said cavity and separating said 
cavity into a biasing chamber and a separating cham- 
ber* 

a first passage in said second end plate for placing said 
biasing chamber in communication with a fluid pocket 
at a pressure between suction and discharge to thereby 
axially bias said second scroll member into scaling 
relationship with said first scroll member; 
a second passage for selectively placing said separating 
chamber in communication with fluid at discharge 
pressure to thereby axiaUy move said second scroll 
member away from said first scroll member to unload 
said compressor; and 
a valve for controlling fluid flow through said second 
passage. . , a 

rce app.ying structure for effecting «« ™v™ or £A -^^^ 
oneof ^dfirstandsecc.d^Umen^^na 55 J^^^Jgd said compressor whereby the 

first relationship in which said first and o ttli compressor may be modulated between 
meim^areinasealmgreUbonshiptomerebydefme capaat) mm ^sai ^ l 

moving fluid pockets whereby said scroll machine ^f^Z^x^vx as set forth in claim 69 

operates at substantially W capacity and. second J^^^^^d passage extending from said 

relationship in which saidfir* and ^"^"^ Se anS toTLa of at substantially suction pressure, said 

bers are axially separated sufficienfiyto place saidflmd valve £ a itio0 t0 placc said separating 

pockets in communication with °*a whereby ^rvew g «pc ^^JTation with said area at suction 

\M scroll machine operates at substantially zero chamber m n mo 

capacity so mat the capacity of said -"-Pressor *> P r« ure ^^^^Tt- *-» in claim 70 

scroll members into said first relationship for a first ber. 



housing and said first end plate to aid in urging said first 
scroll member into said first relationship. 

57 A scroll-type machine as set forth in claim 30 wherein 
said force applying structure is directly connected to said 
one of said scroll members. # 

58 A scroll-type machine as set forth in claim 57 wherein 
said force applying structure includes an acmator operative 
to axially reciprocate a shaft, one end of said shaft being 
secured to said one scroll member. 

59. A scroll-type machine as set forth in claim 58 wherein 
said actuator is electrically operated. 

60. A scroll-type machine as set forth in claim 58 wherem 
said actuator is operated by fluid pressure. 

61 A scroll-type machine as set forth in claim 30 wherem 
said force applying structure is operated to allow movement 
o?said oneof sMd first and second scroll members into said 
first relationship for a first predetermined time period and to 
allow movement of said one scroll member into said second 
relationship for a second ^determined penod of time 

61 A scroll-type ir* chine as set forth in claim 61 further 
comprising sensors for sensing operating conditions and 
providing a signal indicative thereof to a control module 
said control module being operative to vary the capacity of 
said scroll machine by controlling the duration of said first 
and second time periods in accordance with said sensed 
conditions. „ . 

63 A scroll-type machine as set forth in claim 61 wherein 
said first predetermined time period is fixed and said second 
predetermined time period is varied. 

64 A scroll-type machine as set form in claim 61 wherein 
said first predetermined time period is varied and said 
second predeterrnined time period is fixed. . 

65 A scroll-type machine as set forth in claim 61 wherem 
the sum of said first and second time periods is a constant 

66 A scroll-type machine as set forth in claim 30 wherem 
said force applying structure utilizes fluid from said moving 
fluid pockets to apply said force. 

67. A scroll-type machine comprising: 

a first scroll member having a first end plate and a first 
spiral wrap provided thereon; 

a second scroll member having a second end plate and a 
second spiral wrap provided thereon, said first and 
second scroll members being positioned for relative 
orbital movement with said first and second spiral 
wraps interleaved with each other to define moving 
fluid pockets; 

a drive shaft drivingly connected to said first scroll 
member, 

a driving motor operative to rotatably drive said drive 
shaft to thereby effect relative orbital movement 
between said first and second scroll members; 

a motor controller operatively connected to said motor; 

force applying structure for effecting axial movement of 
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72. A scroll-type compressor as set forth in claim 69 
wherein said drive shaft extends outwardly of said shell. 

73. A scroll-type compressor comprising: 
an outer shell; 

a bearing housing supported within said outer shell; 
a first scroll member movably supported on said bearing 
housing and having a first end plate and a first spiral 
wrap positioned thereon; 
a second scroll member secured to said bearing housing 
and having a second end plate and a second spiral wrap 
provided thereon, said first and second scroll members 
being positioned in interleaved relationship; 
a drive shaft rotatably supported by said bearing housing 
and operative to drive said first scroll member in orbital 15 
movement whereby said first and second scroll mem- 
bers define moving fluid pockets which decrease in size 
as they move radially inwardly; 
a suction line for supplying fluid at suction pressure to 

said compressor; 
a discharge line for discharging compressed fluid at 

discharge pressure from said compressor; 
a biasing chamber defined between said first end plate and 

said bearing housing; 
a first passage in said first end plate for supplying a 
pressurized fluid to said biasing chamber to thereby 
bias said first scroll member into sealing relationship 
with said second scroll member; 
a second passage communicating between said biasing 30 
chamber and an area at suction pressure to vent pres- 
surized fluid from said biasing chamber whereby fluid 
pressure within said moving fluid pockets will move 
said first scroll member axially away from said second 
scroll member thereby unloading said compressor; 
a valve in said second passage to control fluid flow 
therethrough to thereby selectively control unloading 
of said compressor and modulate the capacity thereof. 
74 A scroll-type compressor as set forth in claim 73 
wherein the interior of said shell is at discharge pressure. 

75. A scroll-type compressor as set forth in claim 74 
further comprising an annular seal extending between said 
bearing housing and said first end plate to seal said biasing 
chamber from the interior of said shell. 

76. A scroll-type compressor as set forth in claim 75 
further comprising a second annular seal extending between 
said bearing housing and said first end plate, said biasing 
chamber being defined between said annular and second 
annular seals. 

77. A scroll-type compressor comprising: 

an outer shell; 

a bearing housing supported within said outer shell; 

a first scroll member movably supported on said bearing 
housing and having a first end plate and a first spiral 
wrap positioned thereon; 

a second scroll member secured to said bearing housing 
and having a second end plate and a second spiral wrap 
provided thereon, said first and second scroll members 
being positioned in interleaved relationship; 

a drive shaft rotatably supported by said bearing housing 
and operative to drive said first scroll member in orbital 
movement whereby said first and second scroll mem- 
bers define moving fluid pockets which decrease in size 
as they move radially inwardly; 

a suction line for supplying fluid at suction pressure to 
said compressor; 



a discharge line for discharging compressed fluid at 

discharge pressure from said compressor; 
a biasing chamber defined between said first end plate and 

said bearing housing; 
a first passage in said first end plate for supplying a 
pressurized fluid to said biasing chamber to thereby 
bias said first scroll member into sealing relationship 
with said second scroll member; 
said second scroll member including an annular cavity; 
a piston movably disposed within said cavity and opera- 
tive to move said first scroll member axially away from 
said second scroll member; 
a second passage for supplying pressurized fluid to said 

annular cavity to move said piston; 
valve means for selectively controlling fluid flow through 
said second passage to thereby selectively unload said 
compressor. . . 

78, A scroll-type compressor as set forth in claim 77 
20 further including a third fluid passage connected between 

said valve and an area of said compressor at suction 
pressure, said valve being operable to vent said annular 
cavity to thereby enable said biasing chamber to move said 
first scroll member into sealing engagement with said sec- 
ond scroll member. 

79. A scroll-type machine comprising: 
a first scroll member having an end plate and a first spiral 

wrap upstanding therefrom; 
a second scroll member having an end plate and a second 
spiral wrap upstanding therefrom, said first and second 
scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 
a motor drivingly connected to said first scroll member; 
a structure for supporting said first and second scroll 
members for relative orbital movement therebetween 
whereby said first and second spiral wraps define 
moving fluid pockets; 
a capacity modulation device for reducing the capacity of 
said compressor from a predetermined maximum and 
to provide a signal indicative of said capacity reduc- 
tion; and 

a motor controller operative to vary an operating param- 
eter of said motor in response to said signal from said 
capacity modulation device to thereby improve the 
efficiency of said motor while said capacity of said 
compressor is reduced. 

80. A scroll-type machine as set forth in claim 79 wherein 
said capacity modulation device is operated in a time pulsed 

50 manner to vary the capacity of said compressor 

81. A scroll-type machine as set forth in claim 80 wherein 
said capacity modulation device includes 

a force applying structure actuable to apply a force to one 
of said first and second scroll members to effect relative 
movement between a first relationship in which sealing 
surfaces of said first and second scroll members are in 
sealing relationslup to close off respective ones of said 
moving fluid pockets and a second relationship in 
which at least one of said sealing surfaces of said first 
and second scroll members are spaced apart to define a 
leakage path between said moving fluid pockets. 

82. A scroll-type machine as set form in claim 79 wherein 
said motor controller operates to vary the voltage applied to 
said motor. , 

83. A scroll-type machine as set forth in claim 79 wherein 
said motor controller operates to vary the load applied to 
said motor controller. 
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84. A scroll-type machine comprising: 
a first scroll member having an end plate and a first spiral 

wrap extending therefrom; 
a second scroll member having an end plate and a second 
spiral wrap extending therefrom, said first and second 
scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 
a structure for supporting said first and second scroll 
members for relative orbital movement therebetween 
whereby said first and second spiral wraps define 
moving fluid pockets therebetween which decrease in 
size as they move to a radially inner position to 
compress a fluid therein; 
a drive shaft rotatably drivingly coupled to said first scroll ^ 
member to effect said relative orbital movement 
between said first and second scroll members; 
said first and second scroll members being movable 
between a first normal operating relationship in which 
sealing surfaces of said first and second scroU members ^ 
are in sealing relationship to close off respective ones 
of said moving fluid pockets and a second relationship 
wherein at least one of said sealing surfaces of said first 
and second scroll members are spaced apart to define a 
leakage path between said moving fluid pockets; and 25 
a force applying structure using said compressed fluid 
from said fluid pockets to apply a force to one of said 
scroll members to move said scroll members between 
said first relationship in which said scroll machine 
operates at substantially fuU capacity and said second ^ 
relationship in which said scroll machine operates at 
substantially zero capacity while said drive shaft con- 
tinues to rotate whereby the capacity of said compres- 
sor is modulated. 

85. AscroU-typeniacluneassetforfo^ 35 
said force applying structure is operated in a time pulsed 
manner to modulate the capacity of said compressor. 

86. A scroll-type machine as set forth in claim 85 wherein 
said scroll-type machine includes a discharge flow path for 
conducting compressed fluid from said compressor and a ^ 
check varve located within said flow path to prevent reverse 
flow of said compressed fluid, 

87. A scroll-type machine as set forth in claim 85 wherein 
said scroll machine includes a driving motor and a motor 
controller operatively connected to said motor, said motor 45 
controller being operative to vary at least one operating 
parameter of said motor in response to a signal from said 
control module that said first and second scroll members are 
in said second relationship to thereby improve the operating 
efficiency of said motor during said second predetermined x 
time periods. 

88. A scroll-type machine as set forth m claim 84 wherein 
said first scroll member rotates about a first axis and said 
second scroll member routes about a second axis radially 
offset from said first axis. 55 

89. A scroll-type machine comprising: 
a first scroll member having an end plate and a first spiral 

wrap extending therefrom; 

a second scroll member having an end plate and a second 
spiral wrap extending therefrom said first and second w 
scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a support structure for supporting said first and second 
scroll members for rotational movement about radially 
offset axis; 65 

a drive member for rotatably driving said first scroll 
member to effect relative orbital movement between 



said first and second scroll members whereby said first 
and second spiral wraps define moving fluid pockets 
therebetween; 

said first and second scroll members being movable 
between a first normal operating relationship in which 
sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones 
of said moving fluid pockets and a second relationship 
wherein at least one of said sealing surfaces of said first 
and second scroll members are spaced apart to define a 
leakage path between said moving fluid pockets; and 
a force applying structure independent of said drive 
member and actuatable to apply a force to one of said 
scroll members to move said scroll members between 
said first relationship in which said scroll machine 
operates at substantially full capacity and said second 
relationship in which said scroll machine operates at 
substantially zero capacity while said drive shaft con- 
tinues to rotate whereby the capacity of said compres- 
sor is modulated. 
90. A scroll-type machine comprising: 
a first scroll member having an end plate and a first spiral 

wrap extending therefrom; 
a second scroll member having an end plate and a second 
spiral wrap extending therefrom, said first and second 
scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 
a fixed support structure for supporting said first and 
second scroll members for relative orbital movement 
therebetween whereby said first and second spiral 
wraps define moving fluid pockets therebetween which 
decrease in size as they move from a radially outer 
position to a radially inner position to compress a fluid 
in said pockets; 
a drive shaft rotatably drivingly coupled to said first scroll 
member to effect said relative orbital movement 
between said first and second scroll members; 
said first and second scroll members being movable 
between a first normal operating relationship in which 
sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones 
of said moving fluid pockets and a second relationship 
wherein at least one of said sealing surfaces of said first 
and second scroll members are spaced apart to define a 
leakage path between said moving fluid pockets; 
a force applying structure utilizing said compressed fluid 
from said moving fluid pockets to apply a force to one 
of said scroll members to move said scroll members 
between said first relationship in which said scroll 
machine operates at substantially full capacity and said 
second relationship in which said scroll machine oper- 
ates at substantially zero capacity while said drive shaft 
continues to rotate whereby the capacity of said com- 
pressor is modulated, and 
said force applying structure including a biasing chamber, 
a fluid passage for providing said compressed fluid to 
said biasing chamber, a valve for selectively coatrolling 
fluid flow through said passage and a vent passage for 
venting pressurized fluid from said biasing chamber. 

91. A scroll-type machine as set forth in claim 84 wherein 
said vent passage is in open cornmunication to a low 
pressure area of said scroll-type machine. 

92. A scroll-type machine as set forth in claim 84 wherein 
said valve operates in a time pulsed manner to cyclically 
pressurize said biasing chamber. 

93. A scroll-type machine as set forth in claim 86 wherein 
said biasing chamber operates to bias said one scroll toward 
said second position. 
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94 A scroll-type machine as set forth in claim 87 further 
comprising a second biasing chamber and a second fluid 
passage for providing fluid from said moving fluid pockets 
to said second biasing chamber. . - n 

95 A scroll-type machine as set form in claim 88 wherein 
said second biasing chamber operates to bias said one scroll 
member toward said first position. 

96. A scroll-type machine comprising: 
a first scroll member having an end plate and a first spiral 

wrap extending therefrom; 
a second scroll member having an end plate and a second 
spiral wrap extending therefrom, said first and second 
scroll members being positioned with said first and 
second spiral wraps interleaved with each other, 
a drive member for driving said first scroll member to 
effect said relative orbital movement between said first 
and second scroll members; and 
a force applying structure independent of said drive 
member and actuatable to apply a force to one of said 20 
scroll members to move said scroll members between 
a first relationship in which said scroll machine oper- 
ates at substantially full capacity and a second relation- 
ship in which said scroll machine operates at substan- 
tially zero capacity while said drive shaft continues to 25 
rotate whereby the capacity of said compressor is 
modulated. 
97. A scroll-type machine comprising: 
a first scroll member having an end plate and a first spiral 

wrap extending therefrom; 
a second scroll member having an end plate and a second 
spiral wrap extending therefrom, said first and second 
scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 
a drive member for driving said first scroll member to 
effect said relative orbital movement between said first 
and second scroll members; and 
a force applying structure independent of said drive 
member and actuatable to apply a force to one of said ^ 
scroll members in a time pulsed manner to move said 
scroll members between a first relationship in which 
said scroll machine operates at a first capacity and a 
second relationship in which said scroll machine oper- 
ates at reduced capacity while said drive member 45 
continues to rotate whereby the capacity of said com- 
pressor is modulated. 

98. A scroll-type machine as set forth in claim 97 further 

comprising: 

a drive motor for driving said drive member; 

a control associated with said drive motor, said control 
being operative to control an operating parameter of 
said motor when said first and second scroll members 
are in said second relationship to thereby improve the 
operating efficiency of said motor. 

99. A scroll-type machine as set forth in claim 97 wherein 
said force applying structure is operated to allow movement 



of said one of said first and second scroll members into said 
first relationship for a first predeternuned time period and to 
allow movement of said one scroll member into said second 
relationship for a second predeterrnined period of time. 

1#0 A scroll-type machine as set forth in claim 99 further 
coimmsing sensors for sensing operating conditions and 
providing a signal indicative thereof to a control module, 
said control module being operative to vary the capacity of 
said scroll machine by controlling the duration of said first 
and second time periods in accordance with said sensed 
conditions. 

101. A scroll-type machine comprising: 
a first scroll member having an end plate and a first spiral 

wrap extending therefrom; 
a second scroll member having an end plate and a second 
spiral wrap extending therefrom, said first and second 
scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 
a structure for supporting said first and second scroll 
members for relative orbital movement therebetween 
whereby said first and second spiral wraps define 
moving fluid pockets therebetween; 
a drive member for driving said first scroU member to 
effect said relative orbital movement between said first 
and second scroll members; 
said first and second scroll members being movable 
between a first normal operating relationship in which 
sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones 
of said moving fluid pockets and a second relationship 
wherein at least one of said seating surfaces of said first 
and second scroll members are spaced apart to define a 
leakage path between said moving fluid pockets; 
a force applying structure actuatable in a time pulsed 
manner to apply a force to one of said scroll members 
to move said scroll member between said first relation- 
ship in which said scroll machine operates at substan- 
tially full capacity and said second relationship in 
which said scroll machine operates at substantially zero 
capacity while said drive member continues to operate; 
and 

control means to control the ratio of the time said one 
scroll member is in said first relationship to the time 
said one scroll member is in said second relationship 
whereby the capacity of said compressor is modulated 
102 A scroll-type machine as set forth in claim 101 
50 wherein said control means controls the time said one scroll 
member is in said first relationship and the time said scroll 
member is in said second relationship in response to oper- 
ating conditions in a manner to maximize the efficiency of 
said compressor in addition to modulating the capacity of 
55 said compressor. 
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